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radionuclide transfer and metabolism for the many radionuclide-species combinations which 23 may need to be considered. However, sufficient data across a range of species with different 24 masses are required to establish allometric relationships and this is not always available. Here where a and b (the allometric exponent) are constants.
48
In the 1930's Kleiber (1932) found that basal metabolic rate (measured as heat production) 49 across 13 groups of mature animals ranging from a ring dove (<200 g body mass) to a steer 50 (about 680 kg body mass) was proportional to mass to the power 0. Many of the reported allometric relationships are useful in radioecological modelling, for 64 instance, dry matter food ingestion rates, water ingestion rates, inhalation rates, etc. and these in the 1970's (e.g. Stara et al. 1971; Kitchings et al. 1976 ratio for the total element). This gives the solution:
Where y 0 is the activity concentration of the organism at t = 0, i.e. at the beginning of The application of allometric biological half-life relationships allows broad approximations to 123 be made to help address the limitations of the current empirical data for wildlife. However, to 124 derive such relationships, adequate data are required for a given element and for a number of 125 species across a range of masses. Sheppard (2001) proposed that, if it is accepted that there is an approximation of the exponent applicable for all elements (i.e. in the case of biological 127 half-life, 0.25), then only an estimation of the multiplicand is needed for any given element.
128
In the following section, a method of estimating this multiplicand is derived and, hence, the 129 applicability of allometric approaches to estimating biological half-life is extended. If one starts by considering a simple first-order linear retention model with constant input:
where y is the fresh mass activity concentration in the whole organism ( This can be rearranged to give the ratio between the activity concentrations in the whole 147 organism (fresh mass) and the diet (dry matter) (CR org_diet ):
If it is assumed that the biological half-life scales allometrically to body mass to the power of 150 0.25 and that intake rate, which is proportional to metabolic rate, scales allometrically to 
Results and Discussion

200
The a I for 'all mammals' was used to predict T B1/2 values for all available comparisons (Table   201 2). All predictions were within an order of magnitude of the observed values with most being 202 within a factor of three. This can be considered to be satisfactory, given that the allometric 203 models are designed to give a broad approximation rather than an exact value. For Cs and I
204
there is a tendency to under-predict, whereas for Co all estimates are over-predictions. for Co in laboratory rabbit, and Sr in mule deer (Table 2) .
210
A linear regression of T B1/2 values predicted using a I values appropriate to the feeding type of 211 each species with the measured data (from Table 2 ) yields an R 2 value of 0.58 with a slope of 212 1.4 and an intercept which is not significantly different from zero (p<0.001).
213
As both mule deer and reindeer are ruminants, predictions for these animals were also made relatively small species with many of the larger species being marsupials.
226
It should also be acknowledged that the dry matter intake relationships presented by Nagy 
229
This may result in a tendency to under-prediction of T B1/2 for housed (i.e. experimental)
230
animals as was observed for Cs and I (Table 2) .
231
An assumption of the approach developed here is that T B1/2 scales to the power of 0. 
281
Although not tested here it is recommend that the application of Eq. 12 to make 282 approximations of T B1/2 for edible tissues of farm animals, a relatively poorly studied 283 parameter for many radionuclides, be tested against available data. et al. 1983; IAEA 1994 IAEA , 2010 Yankovich et al. 2010) . 
